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(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately control the 
actual floor reaction by detecting the actual floor 
reaction to calculate the moment around the center 
point, determining the amount of rotation to correct the 
target position and/or posture so that the position 
and/or posture of the leg part is rotated, and to displace 
the joint of a robot. 

SOLUTION: A two-foot walking robot 1 is provided with 
a joint on a leg part link 2. A six-axis force sensor 44 is 
mounted on a foot joint, the three- direction 
components of the force and the moment are measured, 
and presence/ absence of landing of a foot part and the 
floor reaction are detected. An inclination sensor 60 is 
installed on an upper body 24 to detect the inclination 
and the angular velocity. A rotary encoder to detect an 
amount of the rotation is provided on an electric motor 
for a joint. First and second arithmetic units are provided 
in a control unit 26, and the first arithmetic unit 
calculates the angular displacement command of the 
joint, and feeds it to a RAM. The second arithmetic unit reads the measured value to detect the 
command from the RAM, calculates the control value, and outputs it to the electric motor. The 




floor reaction can be appropriately controlled without generating the interference. 
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*«JJflj«WKl/fe«a-r*#iB¥6 - 7 9 6 5 7^r« 
[007 1 ] H«(C. ±6RSA«ffira*4-ec 

^ji*©*-^> hKi-praiiSto. (1— ©^*J5* 
CCMOT«3S©iffl*^to1i««RKSaO*-5. ^-©tl3«C 
». iSiSI43ftoO©^ ; fel^<' : e-^>h^^O-C*> 

[007 2] M5*©Bfiffl* gg^KS^ i . 
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[0 0 7 3]^, ^SDCcM^H^BbtC, a^ZMP (Ze 
ro Mcxnent feint ) 5K5E*S*lS. @ 

•e©,^a8ZMP (Zero Utoment Point) EJffi 

zmpi*. ^®aia*i^*fiS»*«o'c«cir»iRO. — » 

tfKC#at>6*l-*>,, «T©^Bj-c«. II?Ln<1-5/c 

[0074] ^rS.^-ms.txDm^m^mm^&w-m^ 

[0075] c c-c. c©^©^Sfcoi,>rsui-r-5 
ire* *©^a5^«sir3>^-/r>^ftij 

tc. 

[0 0 7 6] -e©isi®."££$te©S4 0 ictjk-rviisi-cmBM 

•§T -2, i . mi <!: GC^B? L & te«*ttflcfi 

'Mi*. C<D*-J> rfcOJCOJ^imiSlP&EK 3 30 

ic^-TJ: cecals;* if*. 

[0 07 7] L*»0Jft#6. Hlr©|5IKKJ;-pr > f 1 
<h < fe 5CD-C . ^1 JE¥JEfcJ57J©IS 

SZMP) *to9©ll:£J5fcJ£#*-^>r#^{fcT&. 
Ctltt. ffii»l3>yv^7'>X$IJ®©*IJ®fi-C&-S^ 

[0 07 8 ] S£ot, Slt=i>7 , 7^T>X$)JWc c fcS 
; F**#Itl/ftW»'r. WWp>7''5-< , T>X*iJ® ; £. £ 40 
If 3 > 7' 9 A T >X MflW%i^i |5H£CCfi!rf»-tf & 
i . @«£J5RK#4M>ja ( Btl Z M P ) * to 9 ©!&£«* 

[0079] zftzffi±?zi3m<Dz>t'3t lx. mm 
3>7"7-f7> xtij® isir=i > ^9 -r r > *$ij®©ra 
©T*a***. ^n^fT^^-ri^^^fi^ftn^.^ 
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[0080] * fc. 4c^-rttia-c«, m 1 
7 r >x&m&&*mcftm lx 

[0 0 8 1 ] JiLh©J:Mc. &W^>7'7 4T>Z®lffl 

wjs^©»ft&^©^^T w%^©« t ^j&mk t*»6#a* * 
[0 08 2] . His©^ic^^j|gfc*}^-r 

a^SS^J^S^^C^StoO©!!^^^^* 
[0 08 3] £/c> ZtltcZ-iXXmftK^M^Mm 

[0084]i4B, C©jgSS©Jf^CC^60S;^SJjP 
sj<5. h ©$IJfflI^g (£iLTi3CSl ©?S#^S 8 0 

WT. 04*#|Bbrc©^g©^#:^JS;«:ft*iSi 

[0 08 5] C<WtlBt3*«*J«»*«A. 

«@s^*^L'. W73-r^.„ Bts#g«. Htra<©s 

9 jUro(ct*3Wtf» 

^flil, B«±6RS*tt>^ (SIZMP) «lii*J ct 

[0 08 6] c©Hlfe©0Si(c*jc»r^S^fi5c^* 3 a* 
[0 08 7] @5(cpsKf H l a^flfefciMrf £££© 

@^as&>'^->©— ^^-r. c*i{c*fjc£-r5@^z 

MP*flii©)5RS±tt.E«: i SrE6CC, + 
7(C^To C©^©»iraiCgK{C«toLfci*©JE^ 

^^^(D^m^dcmmucnm^-s -214 
2 6 i-mcg*«cai-<.6ttTt,>£©-e > cn«±©^ 

[ 0 0 8 8 ] la 4 (DrnWcMZ t . C ©$|g»@^JS 



15 



10 



[0 0 8 9 ] mblCnk-? £5 1>~Z. B6KS 

jet*j: 5 cesser*. 

^ft=4 ) H-JW3^W-C». BlUST 1 JWflsK#«MN« 

a«f& 2 = a«£fleE& * ( smm i js¥«j5*><^i>*4 sszm 
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[0090] cne^KMS-r^gfldHiiavfl^ 

ies. c©H-ctt&£r (nasi 8. 2or(d>*>6js 

¥2 2R (L) ^©SB&&* £1054 0. iHc^t 
«fc9Kfi¥flir#flJ*Xl*©iE©faS. JS^*ffil*Y«l 
©iE©l6l#{t4a. 

[009 1 ] B«flcS*«>ffiaB. HK. ttBtKTCtt* 
TflcfiaJtt. t2feWB3 2&4'©fcto^«©fcab«: J & 
[00 9 2] ^SC*ffll»r JJB©J:5K:HSeS*iftia« 

[009 3] 



[0094] c ©<fc 9 <,cmti>tcmm&%.¥-mfzM*&& 

auro*. (ft. ±E©»lB»*a«L\3&i8(|jtt(l*Lfc 
*£fl5 0BH¥6 - 7 9 6 5 7#) KKsfiSftTl**. 
[009 5] B 4©tt9iK:Ra 4 . C ©§Sa«5gl&£5t 

©te^nHWcaovratf? h©tttt*J»£U flHR 30 

9 cc j: o rHMf5gE(44 SWISSatcSE^tcifiied H 

[009 6] Ptf"-;> h©^»*S»!WtcS^kS1±S/c 
d&{Cj&g&;fr4*r-->f > h Z.ti*mU±fam3] 

E*4t»5. »«*J«S*©*-^>Ma»** 

[ o o 9 7 ] fa. wa»»n#» h©a«*a»*a5S* 
«. a*»*«ig*ii*i/. 5tccM-^fca«zMP©« 

#*«fc&*wc#«>. *n*«icBi±©*a^t«:fffflrs 
6tf. -e-©.^es:d&-caszMP4-r.Sd: i 5tcLr*>^ so 



[0098] fet. asKs» M #3S£SlffcT?&-3"C. ^ 

«Mft 3 2 *s £ ^JElgSIJ 3 4 ©fc*>#«c iotftW 
P*J<? h £{*©<&■ • ^©KttW^aS&B. «T©6 

c o o o o i k i > mm±m%2>'p>b& (asz m 

P) *9<fr&l/ft:imMS*>9B1E (Wfe. 2fc&«*> 
*-F2) B*£«cS#*'Ia£ (B8ZMP) *tNi>4 
U/c^&fASto^lHK (BP*;. (Wf&ffi&> 
*-F3) afi^acK**^ <B«ZMP) *#«&4 

*- F4) fi9»¥tT*IM«n 

*- f e ) ±rmmtbtsti 

[0 1 0 0 3 C©F*1-C. *-F4i*-'K5B. JE¥© 

ixtxmm 3 2*i<fc 3 4 *sw^^^fc6^lSI©■t*^K 
**«wrfct>tfct«:j:-j-cjMfe-r4*>©"c*s. a 

*atS^3 2*iJ:J>*JSSS*tt«:3 4BI3BT^l6]©BWtt* 5 i« 
i><fc^{cS8frr-5©'C < c©S*i«ffi»ril>«:< . ifcfr 

[01013 «04SaS©rt> *-F3i*-K6tt 
c©^fcK^©P9ja4W0fti>©"C. c<D$m<DBi£ 

*s£vtm-?2>m2<Dm£<m&-ci**- f i 4*- f 

2(C>t=t-r-5*II®/cCt^tf^Ci<!:-r-5„ F 1 4*- 
F 2 (C*ft- ZfflWi*. C n«*tt C » i « 4 ^ 4*©*&^a *K 
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[0102] -t— k 1 zmm-rztc&xDmtmz, mm 

^<t£ei**fS]*-^ > h^/cw**a?>n«mt^ fife 
co 1 0 3 3 ias. &Lm*''X<Dfemicw?. bp^. 

md (f£ IX tt g^J^**^ OSZMP) gto* 

Mdmdx = - KthxSerrx - Kwx (d<9 errx / dt) 
Mdmdy = - KthyQ erry - Kwy (d0 erry / dt) 
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* 9©1if£:£J*J5;*J*^> rMdmd) il^. 05fC 
^-T$P<, P* " y h^Wft£X$iil. £tt:£ft£Y$sll. 

±?> fa* z Mtc <t o^lr 1 jE¥©£«rifiT©i*ffl±©j& 
0. fits. ^j*sj:o**-j'> bizc<Dm®&-c3m$ti 

2>t><Dt-T2>. gfc. MdmdOXi^Mdmdx. 
YiJWMdmdy, Z>£#£M d m d z tfB&TS. 

±*2 4 ( bp *s . ?i±f*fs$4 - a m±.#m 

W e err ©XJ&»£0 errx, YJ&fr£ 0 erry, Cto6 
©B#fflSfcfrffil ; £' (da errx / dt). (d0 erry / dt)<tiaidi 

[0104] Mdmdx^MdmdyiJ, mZ&'X 



10 



SC2 



CCT, Kthx, Kthy, KwxiJj;C>'Kwy(i, 
[0105] p > y' ?-{T>z.$biWiM& 

^ mm±mmt>±mm±mxii<»&*s^±fafxt)* 20 

-ScS-tfcfc^ifiK. 

[0106] 04<D^CCM-Si. C©=gg&*H&JS¥ 

m&ji&m&zmz., n&s.¥-mi5*)tfiaimz. 6«^ 
-?-n«Ccfc->r6f4*-fe>tr4 4©*mifii*ffi«^ 

±f*KH£3to/c&tl*r^3to/c^JE¥JSfc 
[0107] C«DSS««n>tf? JI/ (iS!+* 

*$W£P# y r 1©J:^^ lW*fc«3<DKSSSSS^6 
[0108] C©SI^©Jf^-C»jl!+^V7--/ 

fig • A-T i> ii» -cSMI5^f4^f# S <t 5 K L 

fc. BP*>. Ptf? l-»«**^H*. B«±fttfcK-jfi 40 

^pfig • mmwim.) *xt>h. -ene>*>6 1 2M<dmb 

(1 OR (L) 1t£) (Dm$Si$Z1Zm% «8) ^IffiT 
5. 

[0 10 9] C©^g«^f4n> hP-7 (WieL/clP 
2©j|?|?iSg8 2(C|5JD> ^f4a>hP-7 
«. Ptf* MftflW**^* (m**-?7-4 i/^jgfltgfJ) 

noi2 m<omm<omL^mmmfi>. so 



[oiio] c©^g«B>rfe^3>-7'7-f r>x«if / p 

©2 -otD^^m^it^ 1 1 . assies • 

[ o 1 1 i ] «* i > o jk » h ©fas • 96»w»©fc» 
. n^ms* zi&m&S-i tmmwfr mt>? z>mm±m 
m> hMdmd) ia«±flaR*©^*«cia 

-y > h fig^-rd » *m®.±mix.J]*:- ^>MVIdmd(c 

[0112] ^*2 ) &£¥-<Dmwvkzm&-rztcisb 
tc -car -s *» y o @«§s¥*JS^jf'C^$ t> o ©^s 

S¥J*S^j <W>ja * to «3 ©H&£¥J*J5;fr* - ^ > h * 

[0 114] _bfa^rS5S<b bti 1 070- • ? + - h 
(^igfb^P- • f- + -h) *#JH0rc©»EB©«fP 

[0 1 15] ^-TS 1 0(C*$t,>-C§£g£*7JJWftU S 1 
2 *mr S 1 4 Kit*. £-f-7S09&#£#«8-r£,, 3? 
-f-?fODi&*tt5 OmsCtKftSn. BP^. fflfflmM 
»5 0ms 

[0 116] &>ts 1 BtCj^rgftSOttQtffcQ 
a. BP^. a^WOttOetoOaaWSAMWrL.. 
h5<b^tiS2 2tCjlt?£Jt(C > #S3to^£#«Sl 
8(Cjt^^-Tvt *-f^~>f XL, S2 0«C^ 

mh'^j-ztmRt)'^*-* (zm 



(11) 



IS 




[ 0 1 1 7 ] Ut^X. S 2 2 tcj^P B*#S©W»9fB* 
ifcg-TS. CCt? riSB#fiij teSWJlJBtri ©«!£««* 

¥<ig-5g^. fcJcD-'gtlZMPftgfr^tSfiS^toS,, 

cc-c r^j «x. y. zffiiBKtow* rifij*j 
[oi is] iS&c>T s 2 4 K:jiA,-e@ti!&£¥«fc527 t ti 

J:5(cff9. JWWKCtt. a8*i,J:tfB9fc:nVr.fc i 5 10 

fit**** c t-cn $ . 

[01 19] ficvt S 2 6 {CitA,r@«££¥J*J5?7 ; & 

[0120] iftcvr S 2 8 Kit*. BufeL-/c<9*4-fe>^ 
6 0!&i'©a^3!P6±(*2 4©faM&<t'U#;' h 1 ©t£ 

[0121] m^r S 3 0 Kit*. U ** h 1 ©#$§& 
<fc'2P65gf§'£££'fb-r £*:#>© ( aS^S^'fr^ 2 0 

<@«ZMP) *to*)©) *Mt^«RR**-y> hMd 
mdx, Mdmdy JM*«Cctt. _hf*M£W 

a $ ft/c t # «»5R3e< t *b * /cfeccHtrt a l fc* 2 k 

«£t>rffl«^JS^*-^> f-Mdmdx, Mdmdy 

[0122] iKor s 3 2 ccji/^-cjg&s^R*)*** 

ttJ-T-5. cft«Buf2©fcK . 6tt^J-fe>1f4 4©ffl**> 

[0123] m^XS 3 4«CiI#> S»?i«ft6l d b v 
to*U&&*HIMtAe nx (y) cm*, 30 

[0124] *(Oa^-3>^-f T>*«Kt#USSP©f£ 
fcC^l 1 K^-r<fc^(C»l JS^P2 2R (L) i^2 

s^P2 2L (r) Km&&¥m&.t)ifirEmL~c^2>ffii 

[0 12 5] CCT^^hJl'Fnac t«^nJ5L¥8:J5 
^©^RE^&^-r. '^J'NI'Mnac t fcfcUl n a¥fKJ5 
t)<D^-jty f-J&fr^T. ^ hJUMn a c t©tfj& 40 

[0126] C©WH!©S«£flsK2Jtt. a 1 2 JCtST 

4m>* oszmp) cc*»w4a«±aaR**-^>h 

tZMP« S«£J5fcJE;*J* - Jt > h <7?7K^^rSjfiX^>** 0 
[0127] Cft£5£ 1 tCfi£oTB*Sfi¥flsK2>K:fl- 



Jhl/FnrefB 
■$*. h )VMn r 
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%Mn r e f <D[Z\Z<D%.mt, 
Mnact ilaI«-C*S. 

[0128] ±(tsaw«a^6«:«*i-e 5 

[0129] «ra5oaa»sft«MSWiitaiJt?«. b»k» 

h 1 O±»ffll4(8M^aiffl0 e r r x. fi e r r yfcl 
^C>T*i«£J*£;ft*->>hMdmd£#tti-r&. C 
OJtMKMMtCKttifttt (Ztt) **>D©*e>*W» 
0&O©"C> ffl{R^J*JS^*-j<>hMdmd©iSitttt 

^isor*5. ±#fiS©Jgnfc*ilfflJi/&t<>©-c» ffl 

»j£f*»iR^a5S**-^>hMdmd*iai 4(C^ 

[0130] §ei»«gi7c3««ft:aoK:« > a«*aas^j 

WnH (BSZMP) St>0©H^*JS^*-^>h© 
IlitlcEftt-^hMs umr e f t 

[0131] — B«£J5RK*'W>j*E (B«ZMP) 
■CBB^^jeKJS^-^^ Wsumre f ©Tk^-TJfa 
(>-?«&. tot, |«*2!Efi©j»HB#*«7c3 
-S&fctiXCt*. B«ZMP*to9©*£HeK#*-^> 
Mdmd©*¥J«#K:iItE3tttttf& 

[0132] co^<DmMic$>r>xitm.^y^ a 

18*1) vtfv h©se»«»4*3c^bW»r 4 «:«>«:. 
BW^flcS**^ (SSZMP) $ to i) ©^flcS* 
h©7k¥;£ft (X, Y«*ifia> 

ftilxt)*: - ^>hMdmd <D*¥*lS|JSS»«:iBfE $ •<+ 
£. 

s*2) sjaff©«»tt*»fi!-r&fc«>«:. -c*s*>«f 

> h ©i»*f«S:/h s < r ^ . 
[0133] fSU Btr^©ffiO. S*l) <tg*2) 

[0134] S¥©<aa • ^©ttiE«. C<D$m<DB 

1 ) Btlfft 1 S7AsSAif<&jAQ 1 4 BtlSS 2 
^MQ2^*. *>-3*^pS<bSi[&- s l 1 ffi©ffi^^ 
^ h;l/V^*4t>6o V©^^rS«l i-r-So V4015 

[0135] 2 ) mmm 1 avaaR* t^c^Q 1 ©)^^ 

B*±flsS*«tiiC^ (BSZMP) *0K*Alctt 
>K<i» h*V*t>9(C, **EBEft0 db vjKWHIE^ 
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2' £-rs 0 

[0136] C©IellKft0 d b vSrfflJSfflMKflit-^o 
j^,^Q 1 . Ji?*3&5Q 1 ' CD-^f bfrZ^f h;UQ 1 Q 
1' £T£. ISI^C. te*)!iSQ2. ^.^Q2' ©-<£ 
t-^^h^Q2Q2' 01 6CCQ 1' £Q 

2' ^t. 

[01373 3 > mmm 1 ^mt^-nc-< * 10 
h;i/Q i q i * tcttmf&W} (mt±rmm stt*. 

Q2' /cWWr^iftS-tiSo IgSbf&CStUSS^® 1 

6 cc^-c^-r. 

coi38] 4 ) m&m i £¥£Q 1 ' £*<i> 

ftW^fiWl (X#) gfc*HC[HMfc#e 1 X> 
(Y#) $tt>r>ic®fcfte 1 yftfttEnKS-B-'S. l5l 
4§iC> S«®2S¥*@«^2S¥*Q2' *^WCM 
f^l^l* (XW) $^DKiaiKft0 2 x, 2t*D^(pI# 
(YMi) $t>Ofcaisft0 2y/cWIU3teS-e5<, HIIkII 20 

Yfflj«ft£l^. lallK«©@SSJ£¥^0 1 

[0139] u±.<Dmmbi / t&&M*-ctj:vtii*. mm 
Kj]ftmt%.t>-?'ci>. mmmm (jsj£m©ee2j#sie© 
mm) «^fr6ftt,>„ c©«£5ftia,ir&cw. mmm^s 

W 3 4 ft £#^JfJ 1/ . ^SCCIE D/cHSS^)g*^ 

£T&flJ*&7J©^bS£©fffl©WG&tt. WTic^-TM 30 
*?ft1#tt4#o„ 
[ 0 1 4 0 3 »tt 1 ) WWfflHSft 0 d b v/c^Sffil 
rg«SS¥<ag^«l3 T**ofcfi¥©litl£ 
¥^S^©^RS^* s if fln b . ±# •» fcjs^©^s¥ms 

#©2jJjE#*«4>"r-S. C©£#. ISEjEa«»fi¥flcS 
£ ft 9 ©SlSJS^S^J-t- ^ > F «. « £ ^ 

[0141] #142) *na^xtiflift«w*afPLr 

■fbb&CCftUB-*- & JtJP n S^JS^J©*- J > F ©X 40 

n£¥«f££[5|fe3-t±££. ^nS^JS^©*-^ 
> h (DYJ&frtcWfimt L . ^©ftfecmS^I^B^ L/ 
L/*^ftOftt>; 

[0 142] #143) MJWffl«ft0dbv. &fi¥Xti 

TflcS*©»b»*. •en-e t ti*#ttfc^L,/c<b#© 
^bfi©fmcfts. 

[ 0 1 4 3 ] #14 1 fc«fcj>'#14 2 1*. eft £©&mty! 50 
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Attt*** £ C £ *m (^# 14 3 « C ft 6©J&f£«:«0fSt4 
[0 1 44] 01 8fflf^3>7 , ^WT>^S&^^g|5 
©^?rlftHj-rs o 

[0 1 45] »TS£. *f«££fcK7>e-^>F#ie 
«(C*Jl>r«Ml^flcS**-> > FMdmd ©#ie**T 
5. HSS¥J*JS*£^i23ft^lf«^J5** 
- * > h ft £ '*> 6 . iffIiffllfltftife£W*> J: n S¥X 

(Y) ffli«ft^SSPic*jii-Cfi^©?i«ft 6» d b vfcJ: 
O*0 nx (y) 

[0146] xtc. »jesftfc*«iiflw«:a6-3i,»-c« 

IES«S¥&g#tHgP». «flt3ftteJS¥flta-iC» 
(Cft*0iEa«J£^{4S • "5 ) 

35*3^aSft*«ta«M«3 2-*>HJS3*14f*3 4©SBB«4 
^ft6£fT^ir.£Mc1i£lEat§H¥<ag-sgi£ 

[0147] JjTFffiM»-rS £. h 
#15&«> i«^5^-»i-Mdmd?:, WWffl 
«*-^> hMdmd d b. #£¥i«*-^> hMd 
mdlx. y, Mdmd2x, y(,Cft&?2>. 
*-^>HHdmddb» l M»P?S«ft (S¥±T») 
0 d b v ^glfPT Z> C £ 5C J: r> X gS^cJS**^ 

(B«ZMP) SftfQfC^S^JS^J©^^* 1 ^* 

-y>h©a^fflt?*^. 

[0 148] MlKHid-t-^OhMdmddbOV^ 
*ft'9©^ ; £-Mdmddbv£iei!!-r^ 0 j^. b 
>V V iJIg^ 3>^7^7> x«rf1$8eSB©Si9!-C5E« 

h;l/?:U£-r5£. SMMSt-^^f-Mdrndd 
b©U^fiE^Mdmddbu(i0icSS3ft-5 o WW 
d b v^SSIfPL/rfe. /3cJg2}©U:£[6]*-y> 
hes^^-rac £«-C#ftt^^<E>-C*S„ 
[0149] c©sute©f^-c«li^^s^>*-^ > 

hMdmd©ISii:^[aIfiS^* s 0 ft©T. Mdmddb© 
ISiS^^M dmddbzfeO 4Cg:^3 ft &„ 
[0 15 0] miJS^fflflt^-^O hMdmd 1 ^ 

is¥«mft0 lx. ei yzmft-rzcticz-oxm 

h-C*-5,„ ^lS¥«fR*-^> hMdmd 1 ©XfiX^- 
^Mdmdlx, YlSMMdmd 1 y£iaKE^"S„ ^ 
2S¥i« ; e-^>l-Mdmd2», m2JS¥li««0 
2x, 0 2yfttWP-r*C£tCj:ora*J»2fi¥flcS 
^'C^SbOfC^^lf/cl^-^O hr#>6„ H2 
S¥1i{t*-^ > h M d m d 2 ©XfiS^M d m d 2 
x. Y^Mdmd 2 y £13^-5.. 
[0 15 1] flfitt. Mta^i^KlT'). 



23 
Mdmddbv 

Mdmdlx 
Mdmdly 
Mdmd2x 
Mdmd2y 



(13) 



Wdbx * Mdndx + Wdby * Mcfrndy 



10-277969 



Wlx * 
Wly * 
W2x * 
W2y * 



(Mdmdx - Wint 
(Mdmdy - Wint 
(Mdmdx - Wint 
(Mcfrndy - Wint 



Vx * 
Vy * 
Vx * 
Vy * 



Mdmddbv) 
Mdmddbv) 
Mdmddbv) 
Mdmddbv) 
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5$3 



5£4 



[0 15 2] CCr, Wdbx. Wdby. Wlx. W 
1 y . W2 x. W2 yfciCW i n t 

V<DY/&fr<Dffi-C$>£ 0 C<D*PX. Wintit WSflfi 

«ft saw^r & c t ttc <t o l tc±ms.^ - * > 
[ o i 5 3 ] sc3 ia4©aw«a«*fT^ii«*«sA 

[0154] $W^SSffll^S(Wd b x. Wd b 
y. Wlx. Wly. W2x. W2yte<fcffWi nt® 
1^0**13 2 OCCTjrT. 02 0(D^£->fcl:, KTOS 

E^ait^t^ci^assu^o 20 

[0155] 1 ) WW«IWi»aWMtftW 

[0156] ffift£2 ) 

Mdmddbv*Vx + Mdmdlx + MdmcEx = Mdmdx 



[0157] ccd^ v ^^^Wttdfttiacciscr 

dbv, SS¥liI^>HvIdmdl, Mdmd2 

[0158] C<Ott«rBB«^aaR**^ (B«Z 
MP) $t>0(D||^S*^:-^>hcD7K :j P*l^^ 
ffl«^*S*^r ->>hMdmd <D*¥#fa/&fr 

i SC 6 (D^** ft * < »JBT £ J: 9 CC** *KST^ 
[0159] 



5$5 



Mdmddbv*Vy + Mdmdly + Mdmd2y = Mdmdy 

[0 160] CftOCS£3. 3£4£ttA*r£<b, ^5tt5£*30* 7 fcl, SB t*3C8CCXIfcS*i*. 

(Wdbx * Mdmdx + Wdby * Mdmdy) *vx + Wlx * (Mctndx - Wint * Vx * (Wdbx * 
Mdmdx + Wdby * Mdmdy)) + W2x * (Mcfrndx - Wint * Vx * (Wdbx * Mdmdx + 
Wdby * Mdmdy) )= Mdmdx 

• • -SC7 

(Wdbx * Mdmdx + Wdby * Mdmdy) *Vy + Wly * (Mdmdy - Wint * Vy * (Wdbx * 
Mdmdx + Wdby * Mdmdy)) + W2y * (Mcfrndy - Wint * Vy * (Wdbx * Mdmdx + 
Wdby * Mdmdy)) = Mdmdy 

• . -5£8 

[0161] MdmdxiMdmdy^fiI©fi*Ko ★S10, *5<fctf5£l 1 *H^fc«fi^fttfft^. 
Tfe, a7 4a83WfiW9K:jiRa[TSfc»K:tt, Si 9, *40 



Wint = 1 
Wlx + W2x =1 
WLy + W2y =1 

BP^, «±©rat«9, SCI 0fcJ:O'S;i 1*1511^ 
[0162] *tfB#r«Mdmd d b v%B«tcorW 

fmifitft o d b v*»ffi/ra^<ofl[«««iEL,r 

m±ffixt)*:~ * > h ©«*«36«M d m d d b v SC$£-< 

r^js-rsate****. «*.«H2 1 <d <t -5 *cw«r£?# 



KrT 



50 



• • - sti 0 

[0 16 3] 0©C, Mdmd 2*B«CCLt:^2ja¥ 

h©HM««#Md md 2te«^T^S'r 
*«te**A*. mtf, B2 2QJ:5tcff|*^JB©fft 



(14) 
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2 £¥©#>*>£ £Ttf r 
[0164] S;5. 



[0165] ^tTB3©#IdfflS#^$fct^0dt?*S02 

o-c«, wint*oic^ir4i:i(a-)t, ia2 i 

[0 1 6 6 ] »S5-^ttCi(C, H2 1 Oi^iC^M-T-S 
> h C i Si: 5 «c& 

[0167] mmor^tji^tiiiatmmm^n 

&2JS¥©tofr£#*tC.8fl&l'ftt>©"C. 20 
[ 0 1 6 8 ] o$ f) , WJSUfffW 0 d b v#W$jCCffl&< 

So 

[0169] »4:otli. WJBIiflWHB AOfSST 30 

[0 170] C ©*&£•?<&. Mdmd;!|5C(0$ 

«fc -5 K«»3e3e<.b©te«X07 •/ - K/t 9 *ffc 

fM-c**&6«. as o raster #t,>. Mffi^e 

tf, Mdmd©*t 3#^WtoTt>-r — IBWtCfM 

iAi'^t>6J&C^e>-C*-5„ 40 
[0171] &££3 ) tfHXmrrtt. W!WtS«#ffl 
(D^Eil^^iWdbx, Wd b y©*6*Mil£ 

[0172] a»s4 > j£¥©jt«&i4*Ba«-rs/c# 
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[0173] a*S5 ) PWWIfllft*»fW*C i«cj: 
[0174] «iltf . PMWtfltfi 0 d b v *«fW S C 

iMKMic i -o r $)IiS^*SW S. 
[0175] m*.&, S £©x j. yAfttSfctt*'* 

[0176] wt.«. wjw««#£&{ / rr5ft:«>©#ie 

I*Wd b x, Wdb yU-XOJ: ^iC^T-5>„ 
[0177] X^Wd bx, YRg^Wd by, Z 
JS^O©^ h;U^Wd b i-TSi. S3B^i'l-Jl' 
Wd b iMdmd©l*JilK:&->-CI,>&, > f-jT, Mdm 

hJl/Wdb^lSjlS^c^^ft&UJUr. ^FWd 
b©^^2*^0/cfe©*^ ^;3(cJ:or3j<i*6n-SM 
dmd d b vCASilrx.So 
[0178] C©lS^©Mdmd d b v?ria2 3 ic^ 

h©wd b^r&i^^fijffli-rs^ - h-'n* 

[0179] fit-p-C. ^tJc*«Jt?«rM6L-fc«^iC«» 
Wd b^(6]^^ hJUV^IoICC— $/c«^C 

yl-MdmdOWdb^lS^. (C® 6 

wd btvwrtiianK&sia&cissg-rs. — gp^s 

S^PIi«ft«:ffie,lifct,^j:6«, Wd b <h V©F*3«*s 1 
J: «P /Jn 3 < % £ «fc -5 fCtSSg-r 5 „ 
[0 18 0] iC^t, JST©»«**»lr>»^«:«. S 

*jww s c t cc j: o u n z 

J^S^J* - M > h © X f£#«/h $ < So C ©tl^tC 
(*. Wd b x^Atf^tcKS-rS. Wd hjjfat^f V 

tv v^mt-m i/&< > MWfflm«©^ift* s tt*n^ 

[0181] WJB«f«ft«3ea.«c-3(,>ri8«:ffttT4' 



(15) 
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[o i 82] m2A^m^xmm-r^t. mmmis. 

MS^CvSQ 1 icftmtZF 1 a c t iiSI2JE* 
Mflf2act = P<JL*Flact + PQ2*F2act 
CC-C, PQ1 P , fe*1fiQ 1 ©^ ? h ;k P 

Q 2 P. ».^Q2©'<i' h JU"C*-5„ *: 

Mflf2act = FQl*Flact + PQ2*F2act+ Mlact+ M2act 

Mflf2actv = Mflf2act • V 

[0186] ^CC, Mf 1 f 2 a c t v%B-^7 
^^(cjiL-CM flf2actvfi It £f#-5„ 

[0187] WBPfflHK*-^ h V#[SU&#Md 

mddbviiiffi^^^KIL, ^h*, Mf 1 f 
2 a c t v f i 1 tipF>mc. fl^fc-^ > h V#ft)£ 20 
»Md i f f v&f# So 

[01881A. -< JUrB. Mdmddbv* 

[oi89] ^xcc. ja^«ta«flttti*©^0{c«fcsw» 

0 ffdbv = - a *Mdmdcbv 

[0192] MK^SK iot PWfllidft 0 d b v *♦ 
6 dbv = Kdb * Mdiffv+ 6 ffdbv 

[0193] mn&*minpimg.mc-3i>xm}Tz 

t . H 2 5 tt^©#©Hr 1 £¥XMfltA3US«PoaRHt«i 

s^-r^a^a-e&o. ifris^xffitmfte 1 x« 
s^©*p<«»-rs„ ^«*ns-r5*i. sjiijE¥Y*i 

Iftflly. I2£¥X««ft0 2x, f82S¥Yti« 

[0 194] hXl&frMl a c 

t xiD-'«7^ )l>2t,CMU-CMl a c t f i 1 t x 

0 1 JE¥ffl«*-^ > h X/&5*M d m d 1 x * 40 
mmmv * >1>Z KilU Mlactf i 1 t x 

il>P>mt. ®M*--^> hMd i f f lx£f#£„ HH 
MMWWBliim *MM!7 Mdmdlx*» 

r©esw&©jsi?£Sfcj^fttt£&#-r * 

a fflx= - <xlx*Mdmdcfov 

[0198] mmcxj&cz-ixmi &^xmm.ne 1 * 

0 lx = Klx » Mdifflx+ (9 fflx 
©^ffl^£L/T&.&t,>. so 
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451f5*">>hMf 1 f 



2ac t4, 'Xittitl 
[0183] 

• • -ai2 

* [0 184] ttc. iCl 2©ttfci3K: > &aC*m»t:& 
• • -S12a 

★ [0185] Mf 1 f2act©^^ Ml'V^fSj 
10 J&S-Mf 1 f 2 a c t v£JfitH-rS„ Ctl», ^ h)l> 

^V«wai©SjjfPltt^«c*ji,iriI l 5 iC7nOfcV-c& 



• • -SSI 3 

<r)»tS«^0ffi«fte f f d bv4*M. CftB. 

[0190] jy*#Jtttt. W«P««*-^ > h V#ftj& 
^Mdmddb v i^fii©RI^**-rtS»3 
-YT>^*7 ; ;U«rffll,\ g«f& 1 STJ^JS^^vSQ 1 - 
i B«» 2 £¥flcR#iN>j£Q 2 £*S-Ss*l#©^£lS 

ne f f d bvitntfA^. 

[0191] HfHMf35&Mtft 9 f f d b vtt. mi 



♦ CCtKdbBW^>-C*t), 

*-s>k©-e&5„ 

[0195] jB3jRfflftftft£&|SMi. £¥«*a<! 

&wzn*>m-ttcisb<Dm 1 ^xmm^.mmm.n e t f 

[0196] mi &smm*-j> wis 

•en©@tt*s«ufc*>©*» i s¥x^«^0««ft 
e f f i xitn«n>. 

c o i q 7 ] Jd i S¥x««^j^is«ft effixtt. 

• • -5£1 6 

^x^ffs. cc-ck i xrafM©y-r>-c*9> c e 
n^iE©fflfcg:5e-re. 

• • 'Sl 7 

[0199111 SKMor^Bj^wsi, <^jEe« 



(16) 
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w-xtmne 1 x, i is¥jwtfta 1 y. m2s.w- 
i$©«£ =1 > ^ -f r > * swiws^ftg • ;g!&<&iE# 

[0200] mtmBmwmm*. mm&&¥-mixjjic 

[0 20 1 ] ^^^fflfaAi) teJESSJS^ftS • $f» 

jvtuast*. ©ta^nfc^^s^iT^-rjc^tc. <$ 10 
[0202] «*.«. 026 jc^-r± stemmm&ft 

g • sgf&i*, 02 7 {cH^-C^-T&g • ^(CigiESft 
¥J*J^£SWT^L<*:<!:i*©{ig • jgf^ 02 6 

4. 20 

[0 20 3] flMBBgftMtK. «ft*St?J3 2 * 
f*3 4©^{C<i:-?T£D&SSJS 5 P<ag • jfiMorht 

[0*20 4] ±f2^B«tii Oti 1 0 70- • ^-t>-h 

©BWIKR'* <t . WtaoAp <. S34 {c*»t>r±iBLfc 

[0 20 5] i2 8«-e©M^W*-?->- 7 
P- • - h-C#>&„ 30 

[0206] mmz&mvxmwrzt, $t-rs 1 0 0 

iCts^xmSZLtC*-? Nl/V*3fc&. S 1 0 2K1A-C 
$">Efl»*30R*H 2 0 (Cmt<fc 9 KKS 0 . 9l&mtf 

t-C©Cft<=>©ffi£##>£,, m>~CS 1 0 4(Cii*. a; 
3 is J: O'sS 4 tc J: o r «flt£flcSA« - y > h M d m d 
4«»iSt-^>FMdmd d b v 
S> hMdmd n x (y) CC#igU S106(C^r 
^©in < PfHMfllA e d b v S 1 0 8 GCj^ 

■C§Jg^ffl(8ft 0 n x (y) S:***. 

[ 0 2 0 7 ] #Ct,>-C0 1 0 7 P- • + - KDS 3 6 (C 40 

fflU S 3 8tcii^@«JS¥ft{l • ^=&ffl«ft6» d 
bv, 8nx(y) CCt&crflSIEU H«:cft£|&«t^ 

[020 8] M>T?S4 0 Cc**. ±#{4S • sg^iti 
(ffi) *ITajU S 4 2tc^-cnw©^{4*»tta3n 

fcMgB^(4fg^ (fit) lCV--#m®L. S4 4«CjtA,-C 
B#^J£A t HfrU S 1 4 {CR-»T±lB©*HI£f*») jI 50 



#gi§¥ 10-277969 
30 

[0 20 9 ] C<Dl^fcs§«±i2©JP< fltf&O/c© 

[0210] flM&» C©H*fiO0S8fC^4^S», 5fe(c 
¥5-3 055 8 4#^#8-Cffi^U/cS«fa>7*5^r 

S3ftfc£«&bWS*lflsR-#*-^> f-**MHU -eft 
tc«~3l,> r fffi E@5£ 3 ft fc* "t»'&(cJS¥* Hie 3 *"C I > 

[021 1 ] coif, m±mmjj±m&&*mi5X>ifi 

[0212] M4C«. n#-^ h (C^ffl-r^J^JS^J. £ o 

m±mm.^~ * > h <t usaft ^* ft ») ©^s 

o^ffl^e>-rft/c<3^ts-r4c totted. 
[o 2 i 3 ] se-^r. A^W^c ^ ft o ^ffl*4/c w r % 

[0214] ^/c. M^tta^9 KOs6»3R3e<fcWffll 

[0215] S/c, ^¥5 - 3 0 5 5 8 6#&#-C» 
¥)5RJ57J©^ ) © S«^HsSA>fM>jd (BSZMP) 

*»ai»±flaK*t>»i>M[ (b#zmp) sftotc^ffl-rs 
wr^cfc^K^jgLfc (i^a. c©*ji$fe(camt//c*ij 



(17) 
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mi etrnm* 



[0216] i29»C©l 

<Dm'®mm<o%s 2 ©iuss©? 
[0217] m2<Dm^<Dmmcm^mtmm.m^ 

Zl = hS^PQI ©S3 *0 dbv 
22 = ilSJ#PQ2 ©g3 *0 dbv 

{SU CC-C. 6 dbvlCU&l 5X?&#>t>tlZ>m*:K SC- 
AT*. 10 

[ 0 2 1 8 ] (8j. *©flfc«oawstt. * 1 ommmmt 
^2©H*6CDJ^/!S{c*it>r«. ±ia©£n< 

[0219] H3 0«C©«WK«SJWSC»«rB>lf? h 

W0-C*So £/c, B3 1«. -€-©»l^^-r, SI 0 

7 a- • ^ + - h "C* So 
[0220] ^3©3Ut©ff^cc*$iir«. Sl:£i5fc5;fr 
*-y> h©zsfc9- (J&KfiSfeOfiK^) fc*j-r*3> 20 
y7jT>xMW*muaLtc. bp*. m3©»i©^ 
a. HtrfBLfcZfifis^«3@wiMii£tgitifc®H'r6^#s 

[0221] »3«w«fc©»»«:*o-'r«. -e-©fci* 

IS, s»»£ffclW»»#». S^>^-{7>« 

[o 2 2 2 ] S3 o&mmuxmwrzt. m3<Dmm 

©ff^c^S^gfcfcc»-C«5feT> ntf? h 1©±#2 
4©3ii@:fiSCC3-U" Hz>lM 0 o*mvz>t2i 30 

mttrnztm-rz e e&a • • #rsj*sis 1 0 2 

*<l^.S«fc^{Cb/£:„ 3-U- Hz>lM 0 0(i. a*' 

Mdmdz = -Kthz0errz- Kwz Cdderrz / 
CCt, 9er rztt^©-fn, d0errz/dt 

tt*©B*m»$Ma. h«Mss^6©«-rtir**„ pis 

fC0errz, h£*-f. C©0©t£.*&"ett. Serrz, 
h(JiE-C*5„ Kthz, KwzWOThztt 40 

^SS^«S«©y-Y> (SIS) •Cdfe-S. 
[022 7] fuIHb/c*n< . PsK* h l^ft/Tt.>4 
£ # . £¥©«fc*i8t 3 2 ^£Jg5$14f* 3 4 ©fc Dft5¥ 

ot, ±<*2 4^i8ii:«i$*> , )«ciiiKm«)T5 0 cti^ 
h®zm&wffi*b-?&. 

[0228] ±eiSKKDJBtt*sifrt(c&* & . m&w-m 50 
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a^sit^^ttfiz i tmz a^aa^rsj^a&sz 2 



• • -5S18 

fcflre*tltfr*"S. (ft. X, Ytt$*>0©lHllsft3iS 
«. fflM-fe^eooa^ccs-^^rstm-r*,, 
[0223] sa&g • 3?» • 1021J, @ 

* few* rnwm icm^x-&m<omwm 

tmc 3-u-hz>im 0 0 ©t^tBfii^a^-r* c 

[0 2 2 4] 3 c*l6©flWRK:«-3S. rs-HU 
3i>f(cj:-,t, B«BKKc*t-$-*n#? H ©ft© 

Jtsfii©^*^tfc-rsffi[si^*>s©-c. 

#ttiW*K:*fO-c«< i. S£leIB#©3-u- ht^HUSt* 
3«WBJ:t>4>tt<.>ilitt*©'C. M£Hr>if-6 0©tiH# 

[0 2 2 5] ^3©HJfe©0!SCC^-5^l*03 1 V a 
-•^t-h^MltlSitii, S10*^S 3 0 

g-eit/vtefg. s 3 o accfec^r, its'sn/ca^v h 
i©&S:te<£t>V£fc«::frfa©rft«:*-3£. -e©-r*a 

d m d z ^^cJs?)*,, 

[0 22 6] WT. 032 ICmTtmK.iQ^-cmy-rZ 
-^>F©Z^Mdmd z £*ist>&iMWJ£ br^AS 

dt)- Khzh 

• • -SCI 9 

0. zttsfeoswiHiiaiitti^wj-rs/c^-c^, mm 

[0229]^. #«:zitt**3oa*ri5Hte«tt*wi*«-r 
•s/dw^e^ 3-u-h©-r*i (^-rn©B#p^gst^ 

fii) /cW^efflm^JK^-t-^^ [-©ZMMdmd 
z £#Sg-r*-.K£l>. BP*. S;i9tc*j^r. KwzH 

^©sssit^ijp^^ o «caa3&rn«s«.». 

[0 2 3 0] S/c. IS3©*6S©^.«tC*J^-C«. 
*-^>hfiK^*SI^-r-5fcto. S¥2 2R (L) ©& 



[023 i] -e©^*a*a!^^B?sc. iiflnsnstb 

[023 2] ±ffi*t)t&g.¥-fafxJ)<DZmZt>*)*:- 

» i (omMomm-cm^tcm.^ ^ > :/ e> r > * same 
j; o-cf# 6 titc, miEmm&&¥-tiMm* (mi 6©± 

mo&W-) i^iEB«SS^S**^. (01 6©Q 10 
1' . Q2* ) &C#LT;X©J:5tt1&IE£M*£C<!:fC 

[0233] i ) miEmum 1 js^s^*^ (m 1 
6 ©or > ©ffi®£. ss^s^m* (sszm 

P) *HHk^5C. ZflllSfrOCC. *£lElf£ft0 d b z 
/•c^Hllg^ift (rotete) TS. #«Jt^©.^Q 1" 

[0234] mmic. mmm s^s^^cs* (a 1 
6©Q2' ) <Dmmz. mn±mmj]ftmg. mmzM 

P) ^rleie^K:. ZWSfrOK:. *SIel$teft0 d b z 20 
/cWmSte^tlJ (rotete) T5. ^»bfcf^)«££Q2 " 
£-fS. C©IHif££l6> db z*. Z«t£to9P8»ffi!*ft 

[ 0 2 '3 5 ] te&i&Q 1 ' l&^Q 1" <Ds<t? h**^ 
5 r JK2 1 • Q 1 " iTS. IHHiK. te*#Q2 ' 
#SQ2" ©•^i' r^*"** Y)\>Q2' Q2" 0 
3 3{C±**>6IfcQl" iQ2" 

[0236] 3 ) feiEmmn 1 js^*. 

(C. ^^h;UQl' Q 1 " /cWWr^l&cF-t2"5o PHi 

CC. |«EBWII2fi¥*. jfi»t*£*.r«:. "c*h*Q 30 

2' Q2" ygttWMbStf*. *£l&l§©flMES«&J£ 

[0 23 7 ] 4 ) 3 ) ~cmh1ntcmJEBm%S 1 S 

¥£Q1" i&iS^r6J« (ZW) £fr9K[5l3£ 

ftd 1 zftiWUHgSt*:*. PHtiC 3) -emtbtitcmiE 
&tfSlfl2J£¥£Q2" £tp<[>fC> iSB^frWl (Ztt) & 
*> 0 CClUfgft 0 2z/cWIK31i4. @fEft 8nz4I 
n£¥Z 0|K^cD^iEa«§JE^?rH3 

[023 8 ] ma 40 

[0 2393 «ttD Z$b£t>*)mMmmftd d bz/: 
[fiitrij^tSj^tcJISS^s:*©^^*^^^. c 

[0240] #142 ) mn&w-zmm.ntcw*mvpi,-c 

^*CC^ffl-r-SH^nH¥^*©*-^> h©ZWlfi5c 50 
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[0 24 1 ] #143 n^JWfflfllft 0 d b z . SS^Xffl 
SS¥Yl*fRft. Z«i*toOMW*«ft6l d b z 
fcJ:Cf«S¥Z««ft*l3IISK:»flsr3£. 

Jxtwmimit. ^n-etx^^cc^ufcit©^^ 

[0 24 2] #14lteJ:t>*#142«> eft6©»fPK« 
[0243] feUiCttfl^tfcttS Z«I**>D WWIiUft 

edbzfccfc^s^pziiflstft*. a^3>^-^-i'T> 

[ 0 2 4 4 ] 0 3 5 tC»3 ©^St©^SI©1g^3 >77 
^ > h Z I$4HlMMfR&£tf 10 4 Lfc. 03 6 

«c*©*-y > f ziiS^fflWifpasEaJi o 4©«mh* 
jjvr. jstf. c©iijragi^£^cci£9J-f 

[0 24 5] 03 6&C^-r£n<> C©Z^ffl«*-^ 
>r&5£9U 0 4«:*Jt,i-CW. m&±mis3}*:-*> r 
^•i2S©tH^e, WWill^-^rMdrnddb© 
Z^Mdmd b z i&S¥li«*"^> hMd md 1 
z, Mdmd2z^JiniSK, fl&JS^ftftK^i 
#123ftfcffi«*-^> r Zl&53> (Mdmd db z, M - 
dmdnzlfti**^, Z t> *) mmffi&ft 0 d b 
z. IPlJ£^Zl««ft0 1 z*»J:C«tf2fi¥Zliflrae 
2 z 5. (cnB1387P-^t-htS 

34 aommMm-rz) . 

[0246] «iEa«a 3 wa««iMwa*'rB. zm* 

fr<3MWM«ftfcJ:0*&£¥Z^«ft*>$«>T. «iES 
^MiBseftiJftffr^lltK J: X **^.„ 

[0 247] WTtciattlteffi©^*!*^^^. 

[ 0 2 4 8 ] m 3 7 *#Ml/T*t«£J*S;fr*:-^ > r 

■BS-Ctt. 1f«^)*J5^- ; &-^> FMdmd©Z«»M 
dmdz^r. WWJiM*-^ > hMd md d b©ZRX«- 
Mdmddbz. IS 1 > FMd m d 1 © 

ZiMdmd 1 z . SB 2 fi¥*HR*-^ > FMd m d 

2©z^Mdmd2z, &c#ie-rs$sg#i!fln;*n 

[0249] ^ j^WfflH^e-jO h©Z^Mdmd 
dbz», HWHMIfll0dbz*»fP'J-SCiKJ:or 
B«*flsS**iCNa (S«ZMP) *to0K*fi¥eRS 
*©M»Fnac t ^S*-^> h©ZJSJ5^©l« 

[0 2 5 0] £tc, ^lJE¥««*-^> h©ZBS»M 
dmd 1 zti. ^lS¥««fte 1 z^tSCiK 

t-^>hZ^ (S3 4(CMl-C7nT> -c*5o lal«l 
tC. »2S i P?i{t ; e-^> F©ZMMdmd2ll ^ 
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Mdmddbz = WdbzX Mdmdz 
Mdmdlz = Vttz x Mdmdz 
MdmcCz = W2z X Mdmdz 



CCC. Wdbz. Wl z. W2z«#fTB*©$HBH§« « 
»X0rC*«. fO»Sffll*E»Wdb z . Wlz, 
W2 zOHSEfllfc, 03 8tC*vr. |^H©tft3e^5f-> 
B. JMT©ffiB^**«bTftjesnS. 10 
C 0 2 5 2 ] &ft£ 1 ) fWWi«ft£ 

[0253] ) ZfASt>0MW*«ft*JJ:O*# 

S¥ Z MfltA *«kfW 3 C i K «fc -o r S*fcE2J 

h©ZfiS^Mdmdz{Cjfil>ffi«c^4J:^(c. #i2fflfiX: 

VWbz+ Wlz+ W2z= 1 

fft. *fT«Ft?». SC2 1 OtaBifi 1 KjfiWn«+»t?* 

[ 0 2 5 6 ] ) ^fi¥**OTM-5l*j6"CZ* 

%t>K>mmW&.fte d b z #0r&<,>£. 

«£-»r, B.¥1fiW* l lr&*&i l fiBrc. ZW$ 
*>9 WJW»^fli©#Effi*#£«Wb z SrOtc^S© 

[0257] ) xmi¥«wt-r S^jSt?*© 
jE¥©z a* o 30 

tot. »ia*3WWiT*i»jSflaEr. isi£¥z*i 

«ftffl©^Effl«*^»W 1 z * 0 (c U . m 2 JEW* 
[0 25 8 ] *fc. ZW1Zty<QMMffi»ne d b z©& 

3£*aa*iaaosn*. zNSfcOHjmtflMiddbz 

B. d b vi|Bj«©T-'U=f , ;XA(Cj:-5'C 

*J&6n-5. *-^>h±*flE©fll*#V#lSl 

^ez^K^fc^mrts. ftr>-c. z#*t>o 40 

0 d b z £9B&rS$&ffl©:/ci „ *0« v h 
2 4©V*Z{CS#^5Ct{C«fcor»-5C<!:*St?# 

[0 25 9] 3e.CC> WlJETtMUM 1 z, SI2JS¥ 

ftOn.ztt. S&1J5¥X*S«#0 1 xZ&lbZTJ^ 1 ) 
X&tm&<DT)l>=fy XACC«fco-C^esf>S6tl-5„ Sit* 

b< x#zk:. i**ncc^*>-?yt/cw-c&4. se^r. 

mnS¥Zffl«ft 6> n z *Sfc£-r £Mffi©:/P » *0 
«. 02 5©X&ZtC. 1 *n{Cg#|feiLSC<!:{C«fco 50 



* (034&CM2f7n 
[0 25 1 ] 0BG 
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• • -SC20 
*^SWd b z. Wlz,W2 z£i&£T£. 
[0254] itt3£8#& £*©<* "5 fc. Mffiffim.*-* > h 
©ZWdmddbz, SJE¥*B«*-^ > h Z>£# 
Mdmdlz, Mdmd2 z*,SHCC^&a^Jg^iC 

-5. BP*>. @«±J*K#4>'frj*i (BSZMP) *fc9© 
HJ5RJ52>*-.*> hMa c t©Z&£#£. fflfft^Jg^J 
hMdmd©ZRS^(C— gcSlfS dftSTft 

b> m i © j^s©0sgra-<fc^=j >-/7-fr>x») 

[025 5] 



m 3 l©S3 4aT?frbft£>#l 
3 9©S 2 0 O&t^OS 2 0 6 



• • • 5£2 1 

T f#£C<b 
[0 26 0] ±ia^fc 
JM©if-7\il/-^>£, 

[0 26 1 ] ±BK»^>t. «jEB«a¥fidKe»Dt 
ffl (03 1 7B- - + - h©S 3 8tOf§^§) tCtoC* 
r, j35lipffli«ft<9 d b v. Z#£fc9MJ»lff«H6> d b 

z. isis^xfifitae i x. mizw-Ywrnne i 

x. S2milfte2y, »2JS?Zi«ft6 2z 
[ 0 2 6 2 ] m 3 ©Hife©ff^B±IB©iP < . 

^-y>h©z^ (i&jSM<*>o©jiK^) cc^-r^ 

n>7^-f T>X$IJH£iIflnL/c©-C. &wI<DmtM<Dm 
Wrc&<1tfm, ^*(cAn±r> ZKiSfeOBWlHlKfg 

[0 26 3] 3 6KB. 032 K.9jkbtcM3&mmfflWts: 
[0 2 6 4] <SJ. »3<WWfi©^»{C4Bl>r. 3-U- 

H2>-^ ioo. aB&g • mm • *iq«ees 102* 

Jg^3*-^ > h©Z^Mdmd z ?r^* tett*©ifi« 

{cHjers^wcfe. 3i^)*s^- ; e--^> h©zjo»K 
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5. ffi. l»#^93aWC©IE 
[0 26 5 ] mitt^L%l3\ _ 

<. 4>#< t&m* (±^24" 
mm do. 12. uR (D ) 4^itjBt$n5 

£it(C Z<Dftmcm2<DmB (18. 2 0 R ( L) ) 
&ftLXmm$tiZ&$H (S¥2 2R (L) > *m/c 
1g&# (2*) ©SPSS (J«asy>*2> frht£Z>W£& 

m>. mm^tsajf^A (=@szmp) ) *<i>&< 

t fc^tf mitt # -J h <D&®&&J£f 

S10^S22) , MsB*fi5cSn/c* 

^(D^jg^^Bijiasspoc-e-ti-enfc^iEL/fci #©wr 

iaSgP±0^ffl * S*££SBJ*JK*> ( St§ 

(a««g^^sas. s 2 4 , s 2 6 ) . mrta 
^tas. S3 2) . Buia^asnfcHflcJs^^friBifa 

h (mS¥K5^-^>i-Mactx, y. z) 
&#fflU ^«c< i4>BiIia#tH3nfc*-^>hK*^ 

c>rmriejssp^ieiK3if sianga mmm&no d b 
v. z. mmmmoinenx, y, z)*&5S-fS£ 

S3 2#><=>S3 4. S34a. Wmffi&ft&TZ^ 

&¥-WmPl&fe$l> S 1 0 0#>P, S 1 0 8 *><fc£>*S 2 0 

0 6 S 2 0 6 ) . HUie^S n/c£gB[H|iKSK:«-3<,> 30 

gmmE^-WL (1fi^3>7'-7-<T>Xliifm^. S3 
8 . S40, 4*jEStt&¥&B • ^#mgp) , *s«fc 

tf? h©m*$<fcO*lfS2<DMg5 ( 1 0. 12. 14. 1 
8. 2 0 R ( L) ) Z$Z<iL$M2>mB%.Q.^m (Ptf* 

S40. S4 2) ^^^tcTOlfc. 

[0 26 6] S/c. 4>&< ti>m& (±&2 4) i. If • 40 
IBS&fcHf 1 ©Mg5 (10. 12. 14R (L) 
LX&mStlZt&tC. «©5fe^cm2CDrag5 (18. 
2 0 R (L) ) ^LTiSiSSSn-SSaS (£.¥2 2R 

(L) ) (2*) ©WSP 

2) J&»6tt*»*»ttl3#t> h 1 ©W»«WCb<r»T. 

Huiap^-^ hco^< <t*>|triassp©e«(4gfcj:i>*si 
m&&t*mm'**~-> (s«±<*{&g • g?f&. awn* 
firg-^) <t. friaatff i-ccfiyirr 

mzMP) ) *^&< ifc^ifMieptf -j' KOi^S*^ so 



2) , mria^iSSi^K^^JS^^Miesgpo^n 

s 2 4 ) . s«iajEgp«:^ffl-r^^JS^ (uss^s 

i^ss^jg^^tbs, S32). ^< t ^Mta^a 
$ ti/cii^jg^ fc«-3( >t friassp* me s a & miss 

(WWfi«ft0 db v, z. SnM¥l«ft0nx, 

y, z) *fcsersfi»iai«fc5S*« («^=»>7'7 

^T>*lft{13>i5£gf5. S3 2. S34. S34a, MB 
1 0 8*j0:O'S 2 0 0#>6 S 2 0 6) . WSMWMZIntc 

>7'7-CT>*SWt#«eSI5. S38. S40.«iEg^ 
a^fflJK • s»WWI») . fcJc^'Biria^iEStifcSSP© 

<as • se»cc»-^»rOTeo#» hosi*s«t:c;f2o 

MgB(10, 12. 14. 18. 20R(L))€:^{4 
<9Xm»m . ^fi3>Fn-7, S4 2) 

[0267] ztc. m^&uiis ■ mmmiE^mi*. m 
-s t, 5 «-e©ja^ * to <o cciHiiK-r J; 9 &c . frtas « 

[0 2 6 8] «HEniJ<5 hfC^tCf^-TS^ 

)5RS^*-^>h («fci3iE5S(C«*-^> h^PQL * 
RLact +PQ2 *F2act +Mlact +M2act). S/ctifJiaP 

Flact +PQ2 *F2act +Mttact +M2act ) ^BUiaSSB 
tCfPffl-T-5*g^7*-^> h (MLact +M2act)*j^b 
-cmtc^-^y h (Mfl f2act=PQX *Flact + 

pq2 *F2act ) (D^-rtifrzntHL. 'pte<tt>mim 
mstifct-^ > KciKD-cftriajaap^tt 

KNbv, z ) *^Jg-J--5fi«»«MK?Be*R 
^3>7"^-YT>Xtt{m^Si5, S3 4. S34a, W 
Wffl«ft^SSP. S100*>6S10 8. S2 0 0^6 
S 2 0 6 ) BflfeJSSP{4g • S5^jE#S»- Bu 

[0 26 9] £tc. S5ia^s*©g«^'^->^ijn 

Mdmd) wiasaiiiifRB8ae*a*»J:a f /* 
fc«tuiasgc»J!!is^s#l2w> ^>^c < 1 4> Htria^m s 
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\m®.±m.m)*:-* > h id^p>-cfjfB£SB©[Hiiss 

*»J:0f/*fcW*tt«*ftSr* (S3 4, S34a. 
S100*>6S108. S 2 0 0#>6S2 0 6) <tP < 

[0 27 0] S/c. mrtB«I^S<tffl«^JS^*-^ 
>h£. 4>ft< £4>mrfEci#* h©M#filM (9err 
x, y) Icm-l^X^tf)* (S 2 8. S3 0a)fcKtt 

[0 27 1 ] *fc. BuSS3S^^bffl«^J*JS^*--^ 10 
> h£. 4>ft< i&mriBa*'? KD3-U- h (fler 
r z , dflerrz/dt) {C«-3t,>-C3j?<66 ( S 2 
8, S3 0 a) «fc5«C*MSUfc. 

[ 0 2 7 2 ] *fc. WESMWcJEibMflt^fliS**-*^ 
>h£. 4>ft< ifemffBcuK^ h©@m*18g*»e>©-r 

a-5^r*Js6^> (S 2 8, S 3 0 a) $n<flfc£L/c„ 

>h (ffl«^)*J5^)M d m d ) CD"4><D9f5£©fifc9- (Md 
md z ) £«gfc«^©a$CCi£ST£<fc5fCtlll#L, 20 
fc. 

[0 274] HirfBJSgPfiS • 5ggK£iE#iatt, ffl 

[0275] t wEaassKasae^gMsJ:^/* 

«fc -5 fc. IWBJE.«C!>@««*» J:Cf/**:.«8W« 
£?&£-f £ (S 3 4. S34a. S100*>6S10 
8. S2 0 0rt>6S2 0 6) fcKfltJ&Gfc. 30 

[0276] s/c 'ptt<t$>mw (±*2 4) t:m 

KBfltfCl* 1 <Dffl& (10, 12, 14R (L) )*A 
l/caflSSti&ifttc. *©5fe^{cm2(DMg5 (18. 
20R (L) ) *^-LraaS3*l*SW (S 5 P2 2R 
(L) ) (2*) ©was 

2) 3ft>6tt4JWSC8WiajJ<5» h l ©WfflWfli«:*it»"C. 
MK a «K » h ©4>ft < £ <b MIBJSSG© gtUftBte «fc 

^£§ifj!«j^-f-> (a«±<*&g-sg§£. 

-ra*g£05*« sio*6S22, s 

2 4) , wriBa#? h ©<gi££^b©fc«>©li«:£J5KJ§: 
# (Ji«£*5#Mdmd) £»ffl-r£sg?$3c^bf§« 

^ass*»u*a <*iwc^biwawiww. s3o. s 
30a). MszM.mci'pm? z>mi*m.t> (H&s¥j*j5 
#) ifcurajsawsatfta*® (6«i^i2>-9-4 
4. ss&S¥flsg*i*ifl«. S32>. Miasms© 

<S«KR*»K». S3 4. S34a. S 1 0 0*»6 50 
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S 1 0 4 . S.2 0 0 A|£S 2 0 2). fi<rfB#ie3ftfcB 
«#S©lfcK2J £ ftj^K^ £ MSB** W § titc^mm 

S36*>e.s38, m&.Pi&'fe^ mmmm 
#msp. <siEg^s¥ffig • gemmae mm^mm. 

A9«iEB*UI¥ttBs®MWti») . te<J:0'irfB«iE3 
ft/c a^SSISfif a*5 J; o^l&tc*-5l » X mflB n # 9 h © 
fSlfc^D^©!^ (1 0. 12, 14. 18, 2 0 

r (D ) ttmmrzvwsetiMW&tSL 

S40. S42) £<if*Sin< 
[0 27 7] SglB^iE^Kti. OTfBPtf^ h©g 

»(SI&(cS^l,>rKfgBBS*^©£S|JcDfi[S*5«t^/* 

[ 0 2 7 8 ] ft. ±iBl/fcSS 1 ftt,>L,fS3©SI5£©m5 
il7Ki 0/c <fc 5 ft g^&JS^Jg^C^©^*) <0 

k . -ecoBiiBitcase o r i » & sig&ffiMiss©'*'©^©* 
[0279] *<Dwc&^mm*&cY<<cvim-? wmm 

)S^©^R£^c5ffO-ni. JrOT^Lft^Jr^fc-r^c 
^^©^IMftWiW^asKtc ft 6 ft c > J; 5 (ca*-r -5 . 

M^es^ft^cfc^tc^Ts. osiEa^ss¥*s: 

[0 28 1] #&2 ) S5cLrir^SJSSft&Mtl){©ffi» 
[0 28 2] 3 ) HSJS^S^J^e^^JE^S 

[0 28 3] *i*4 ) 1 ^6 3 K W fcSa@K^ 

f!!S*i£j!ttf. -e-©flna¥^J©**Hlto*'C>.^.<!:TS„ 
[ 0 2 8 4 3 (86. ±IB{c*f lr»"C. SSS«6«g^©l£^^ 

^#6^ 0 ft ^PS 9 . *fi3FJ«S* <M>jftl*i*rjBW«i 

[0 285] ±IBLfcm 1 ftl> L03 ©SISi©0 
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2 1 4 2 6 0-^-Cffi3SL/fc±fl:iS3^*i**ffl^-CS 
tf»-r S C tic J: o-C^IEU ^■tiSrntf-.' h^ffi]^* 
^MCAtfLXh^K 

[0286] asanas • s6»*at***K:*iE"«-S 
fc< ftSfc^ft****. COcfc^JfeJS^fcK. JbfEflfr 10 

[028 7] * fc> ±fBLfc!& 1 ftl> LIS3 

sstcfe^r. ±{*#HS<<t, j^{c*hr5ii£¥©<is • 

CtGCi-pTiDSSUS^P©^ • 5£#©-fft 
PMOTMtft 0db v*s J:0'&£¥*S«ft e n x, 9 
n y £1$iE-r S C £ «c J: T JT % mi* . 
[028 8] UrttimcfJ, ^©<fc 3 CC, _h<*©M£HlM 20 
(DXf&fre e r r x. YfifcfrO err yiWIB^^ HI/ 

•CWfctifcHIWMMi 0 d b v (C. #3;© A 6> d b v £ 

A 9 dbv = -(0 errx * Vx + 0 erry * W ) 

[0 28 9] mm<D&&¥-mmnw£^&-cmntitcm 

ft-ene err x^ll^cfcOSreStfeTfir 1 JE¥X*i« 
nd 1 x. flt2£¥Xi§S#0 2xit^. 

[0290] m®ic&&¥mmnm£.j?&-c'mhtitcn 30 

lJS¥Yfii«ft0 1 y. S2mi«fte2y*^^ 
tl^tld e r r y £3K»fck©£3W?>T3l 1 S^Y^m 

i oiweitfi 3if«. e©iatSfc:s-3<,>T(,>£. 

[■0 29 1 ]**;. JilBL/cSS 1 L»3 ©3Stfc©» 
MW«1«^3^li«ft0 f f d b v[^-Cfefi(,>. HP*. 
[0 29 2] * fc. ±!Bbfcl& 1 ttl> Lm3<Dmm<DB 

^is¥x^«^i««e f f i xwsrc4>s<->. bp 

[0 29 3] gfc. ±IBl/fcJ& 1 bM3 <Dmffi<Dfc 
©if ttia*!Md md «c«^r A* < -rn -5 

[0294] ^L^t^ffittsao^tfcw-riP^'x 
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[0295] 1Bfi¥fl^*>6S¥<D»Jlhtt« 
[0 29 6] S/c. ±MZ0tcm 1 &(,>l/IS3©SIJS©0 

ff^-ec*fi^*>-s*^ M®i©Beg{cj: ^ximmMtm 

[0297]f<Dit(i, ±{*&S • ^(CjftT 

m-%<D&mmn#y \-K£xi>B;<m^hti2>&mx$> 

[0 29 8] ±IB0fc^l ^cl^03©JI)5S©JI5 

MIKijtir. l«»3 2 (*$J;y j aig?*tt(*3 4) e 
C©^aj©3(s:Mg|j^.-ci3:ncCv 0 C'©»W©*W*^ 

fe©-c*s. 

[0 29 9] S/t. ±IBLfc^l !jcCib®3©^JS©0 
©^IBS^^^rL-Cfem^ 

[0 30 0 ] *fc v ±IBU/cm 1 ^>L/^3©Hlt©ff$ 

o> a«zMP©je«*. gMaatr^^-xccfc-p-c^ 

(C*S), ^*a*iJ5Rffl±©*^(c^ffl-rs*"-^>h 

a*. ^a:i4*to«3©fi£^^^r^r*SiS6tf, -e© 

jS^r^r Z M P i L/ X 
[0 30 1 ]3S/c, *ttiBRA«. #M¥5 - 3 3 7 8 4 
9#4>«{c*Jl>-C. BS^*S*4i'C^-e©*S(c. 

£—>©zmp i ss^s^jtf -c^cc-rn*^ d $ & 
-c^s. -e©#i**efffl-r?»ti^K:B. 

[0 302] CO»9l3*2ja*tTCnK9 FKMU 

i-ich&m'fzct&x&Zo 

[0 30 3] 

[ifeBj©^*] ts^3ii]i(c*^,-c(ct. mmmntfv 
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0 /cSW ^ > 7' =y ■< T > X 'ffl^JC VBM 3 > 7" -7 T 

[ 0 3 0 4 ] BP*>, :M*Wtt5ta9*«ttA:»'rtt< . 
[0305]$/c hoKfft&eflaMil io 

[0 3 0 7 ] «*931(C*-,tB, «^l^<fcl5l«l 

9KC$lJffl-T 20 
[0 30 8]«*S4fl(C*,ttt W^)Il«<b|SI« 

«8<t*«S**— JB«W«c»HBpr £ C & &„ 
[0 30 9 1 1*4885 r«-v 1 ^£PJ« 

[0310] 6 WfC*o TGi, ffl$ZLtctmm<D 

[0 3 1 1 ] SW897«K:*-3-C». mfI2Lfc<h|5lfil© 30 
^M4f#5Ci*5'Ct5tS(c > cuff* h©xf> 

[0312] iMcJI8JSCC£>-3-C«. HUl2Lfc<h|S]S© 

&&btt>g&-cwf *tm? z c wot s. 

[0313] lf*i91K*ottt, MIBLfcil^fiKD 40 
L,tt<T*>P>i<y KDXb->A-S^«X'j ^4*6"J 

[03H]it$f losta^tu, ftrGofc&rott. 
to 3 i 5 ] m^mi imic$>-z>-at, miELtctmm 

©fPffl«l**»*C4*«r**iS{c. tg&©#pg|3©ft 
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[0316] «*3S 1 2 o r ». 1 wz a 

ft©fc#>© <fc 0 uwtht i. <o t 
[0 3 17] M^361 3*tC*r> Ttt. 1**91 2^£ 

[HiH©lB*ScSilli] 

[02] 01 tC^-T 2 S*tf a tf' s» h ©JSgPCDtft 
•TSiiHflBiBiat?**. 
[03] 01 (C^t 2 S*tf P # f h ©Sljai^.- Jh© 

f^ffl^-r^p * ^0-c*s. 

[04] c©^(c^S»S^ttP^'f h<DiMH0»KO 
[05 ] 0 1 fc,Trr»5$£8&P#';' hWJI4$!ft4 
[ 0 6 ] 0 5 ©SSb^* £ - >(c*ffS-r ^ B^ro* 

oszmp) w»©flciB±*iu»*s%-r«wia-c* 
[07] 0 5©a«i^*^->(c>fttt;-r-sas^jg^;' : t i 

[08] 05©aiil^"^->(C*tlS-r-2)H'fS©^ff :; 5:?ffl 

[09] 05©jlitl^*5?->{C>Pft£;t"-5>^©^ft :; &« 
tct «fc ^ 0 @ «^ 2 S¥*S^4'>i:N*til®):© £ 

[0 1 0 ] 04 kMWX.. C©^tc^SBP^KlP# 

[01 1 ] 01 07P- • ft-|-©rt0ffii»fltftft 
£©MJMSa*ff5. 04CCm-r«^3>7"-5-YT>^ 

ST £ m 2 HT(C^&STJ*S* ffl 1/ n » * tt» * 

[0 1 2 ] 0 1 1 icm-riKUicisi-fzmn^^IxtXDWt 

[0 1 3 ] 0 1 l ic^TViUicistfZmU&^RHx.JJ 

[0 1 4 ] 0 1 1 6c^-r«iji(c*5w^?i«^js^*-- 

^> h*^-r!£HJ0-C*£,, 

[0 1 5 ] 0 1 1 {c^ttifttcfc^^,. ^JETJ*^* 
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im 1 6 ] 0 i i icnk?viuu**fz>> Bm&s-^-ms. 

[H17] HI 1 ICm-fVifittcisl-tZ. &£¥&B<r&:£ 
iSimtoJ:V : ttiy3fa$tl$t> t )l<Cffimft&d n x. e n y 
/cW0!f£ S tt/ct #©tfc®£^TI&HJI0-Ci& So 

[018] a4CD^n>7"7^r>XSt)f'P^Sl5©^ 

[H 1 9 ] B 1 8 ICfK-rffifl&ffcfct)*:-- * > F flies 10 
[ 0 2 0 ] 0 1 8 JC^f ffi«£J*iK#*- y > h 

[02 1 ] 02 o©?i«^mig^*-^> hft$m<Dft 
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